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Abstract: Semi-natural grasslands have a special importance at national, European and even global level. Their 
maintenance within the agricultural landscape depends on a certain management which is applied on them. Our 
studies from Apuseni Mountains propose the testing of treatments with combinations of organic and mineral 
fertilizers application. After treatments, the dry matter harvest significantly increases in all variants’ case, at 
sward’s level appear important changes that go up to changing the grassland type. Phyto-diversity reduces 
significantly according to system’s intensifying, even in case of organic fertilizer application alone.  
 
INTRODUCTION 
 
Semi-natural grasslands are lately awarded with a greater importance at European and 
global level. Up to now, in European Community, the specialists focused mostly upon forests, 
mountain areas, peat bogs, and in consequence, the semi-natural grasslands (secondary 
grasslands) have substantially degenerated as result of abandonment or intensifying 
(Emanuelsson, 2008). In our country, considerable surfaces of semi-natural grasslands have 
been afforested due to abandonment and at the same time a remarkable change of floristic 
composition took place and numerous species with high conservative value have disappeared. 
Many plant and animal species from the European agricultural landscape are threatened 
especially because of the semi-natural grasslands abandonment (Wissman et al., 2008). This 
situation is recorded also at Apuseni Mountains level where changes at grasslands ecosystems 
level are very fast. Maintenance of secondary grasslands depends directly on the management 
applied on them (Păcurar et al., 2008). 
 
MATERIAL AND METHODS 
 
The part of different systems of grasslands maintenance was studied in an experience 
placed in the year of 2001, in GheŃari hamlet from Gârda de Sus communne (Apuseni 
Mountains) at 1.150 m altitude. The area is marked by a 4,79º C average annual temperature 
and 1200 mm multi-annual rainfall. The experience has 5 experimental variants in 4 
repetitions, placed according to random blocks method. The size of experimental parcel is 20 
m2. The experimental variants are: V1 – witness, V2 – 10t manure/ha, V3 – 10t manure/ha + 
50N 25P2O5 25K2O, V4 – 100N 50P 50K2O and V5 – 10t manure/ha + 100N 50 P2O5 50K2O. 
Natural and mineral fertilizers had been applied every year, in early spring. The floristic 
studies have been performed before the harvest (beginning of July) according to metric frame 
method (planimetric method). The harvest was carried out during the phase of Poaceaes’ 
blooming, with a rotative mowing machine, at 5 cm mowing height. 
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Processing and statistical interpretation of results were done through variance analysis. 
In this paper, the results obtained in the 7th year of experience are being presented. 
 
RESULTS AND DISCUSSIONS 
 
After treatments application, the dry matter (DM) harvest increases from 1,5 t/ha in 
witness case to 3,66 t/ha at application of 100N 50P2O5 50K2O (Table 1). The differences are 
ensured statisticaly very significant in case of all treatments.  
Table 1 
The influence of organic and mineral fertilizers on the yield of dry matter (2007) 
Year Variant DM t/ha % difference significance 
Witness 1,51 100 0 - 
10t manure/ha 2,96 195,2 +1,44 XXX 
10t manure/ha + 50N 
25P2O5  25K2O 
3,40 225,9 +1,90 XXX 
100N 50 P2O5 50K2O 3,66 242,8 +2,15 XXX 
2007 
10t manure/ha + 100N 
50 P2O5 50K2O 
3,55 235,3 +2,04 XXX 
 
 Regarding the floristic composition in the 7th year of study, significant changes at 
sward’s level are noticed. In witness variant, the Festuca rubra – Agrostis capillaris.grassland 
sub-type prevails. This sub-type is part of Festuca rubra type and Festuca rubra series, 
belonging to cemo-ecologycal group 22, Cynosurion, Arrhenatheretalia oligomesotrophic and 
mezophil group (łucra et al., 1987). Festuca rubra – Agrostis capillaris sub-type generally 
occupies moderate moist stations, moderate sloping sides, sunny on every orographic side. In 
our case, this type (Table 2) has a biodiversity represented by 36 species. The Poaceaes own 
41,5% coverage, the most considerable share being the one of Festuca rubra and Agrostis 
capillaris. Besides dominant species, Anthoxanthum odoratum and Cynosurus cristatus also 
appear in smaller share (1%). Fabaceaes have 11,5% share, the most representative being the 
following: Trifolium repens (6%), Lotus corniculatus (3%), Trifolium pratense (6%) and 
Vicia cracca. The group of plants from other botanical families own a significant share, 
56,83%, among these, the most present ones being: Alchemilla vulgaris (24%), Potentilla 
erecta (9%) and Centaurea phrygia (8%). With a smaller cover appear the following: 
Colchicum autumnale (2%), Hypericum maculatum (4%), Leontodon autumnale (1,2%), 
Pimpinella major (3%), Taraxacum officinale (1,5%) etc. 
Table 2 
Influence of organic and mineral fertilizers upon floristic composition and phyto-diversity 
 Experimental variants 
 
witness 
10t manure/ha 
10t manure/ha 
+ 50N 25P2O5 
25K2O 
100N 50P2O5
50K2O 
10t 
manure/ha + 
100N 50P2O5
50K2O 
Cover % 96 98 98 100 100 
Species % 
   
 
 
Poaceae 41,5 41,5 56,5 88,5 82 
Festuca rubra  22,5 18,5 4 2 6 
Anthoxanthum odoratum 1 18 1 0,2 16 
Trisetum flavescens  2,5 10 20  
Cynosurus cristatus 1 0,2 1 0,2  
Festuca pratensis   0,2 0,2  
Briza media  2    
Agrostis capillaris 17 41,5 40 65 60 
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Fabaceae 11,5 26,5 6,5 45 2,5 
Lathyrus pratensis    0,5  
Lotus corniculatus 3 3,5 0,2   
Trifolium repens 6 7 1 0,2 0,2 
Trifolium montanum      
Trifolium pratense 2 8 1 0,2 0,2 
Vicia cracca 0,2  4 3 1,5 
Cyperacee and Juncaceae 1 -  -  - - 
Luzula multiflora 0,2     
Carex pallescens 0,2     
Other botanical families 56,83 48,8 40 20 13,5 
Achilea milefolium 
   
0,2 
 
Alchemila vulgaris 24 8 7 4 7 
Arabis hirsuta      
Arnica montana      
Campanula patula 0,2     
Carlina acaualis 0,2     
Carum carvi 0,3 0,3    
Centaurea phrygia agg. 8 11 15 6 10 
Cerastium glomerata      
Colchicum autumnale 2 2 2 0,2 1 
Crepis biennis 0,2 0,5 0,2   
Crysanthemum leucantheum 0,2     
Euphorbia carniolica 0,3     
Galium verum      
Gentiana precox 0,2     
Gnapholium sylvaticum      
Gymnadenia conopsea 0,2     
Heracleum sphondylium 0,2     
Hieracium aurantiacum      
Hypericum maculatum 1 6 0,5 0,5 5 
Leontodon autumnale 1,2 0,5    
Leucantmum vulgare 0,2     
Myozotis sylvatica      
Orchis globoza      
Pimpinella major 3 4 3 3 4 
Plantago lanceolata 0,2     
Plantago media 0,2     
Polygala vulgaris 0,2     
Potentilla erecta 9 2,5    
Primula vulgaris      
Prunella vulgaris      
Ranunculus acris  1,5 3 3 0,2 
Ranunculus bulbosus      
Rhinanthus minor 0,3     
Rumex acetosa 0,5 2,5  0,2  
Scabiosa columbaria      
Stellaria graminea 0,3     
Taraxacum officinale 1,5 4    
Tragopogon pratensis 0,2 0,2    
Trollius europeus      
Tymus dacicus      
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Veronica chamaedrys 0,2 4 7 1 3 
Veratrum album      
Viola canina   0,2 0,2  
Viola declinata      
Total 109 116,8 103 113 98 
Number of species 36 26 21 21 15 
 
 Through application of 10t/ha manure treatment (variant 2) the grassland type remains 
the same as in case of witness variant. Poaceaes have the same cover (41,5%), but the ratio 
among species is a little modified. Festuca rubra (18,5%) looses little ground in favour of 
Agrostis capillaris (18%) and Trisetum flavescens (2,5%) species. Fabaceaes increase in 
cover from 11,5% (witness) to 26,5% (at 10t manure/ha). The representative species are: 
Trifolium pratense (8%), Trifolium repens (7%) and Vicia craca (8%). Cyperaceaes and 
Juncaceaes, at 10t manure/ha application, disappear from the sward. The share of other 
botanic families plants slightly decreases comparatively to witness up to 48,8%. As result of 
stable manure application, the ratio between plants modifies. The share of Alchemilla vulgaris 
species reduces pretty much, from 24% (witness) to 18% (at 10t manure/ha). In same situation 
it finds also Hypericum maculatum. Through application of manure treatment, some species 
increase their share, such as: Centaurea phrigia (11%), Pimpinella major (3%), Taraxacum 
officinale (4%) and Veronica chamaedrys (4%). The treatment with 10t manure/ha annually 
applied, generates a significant diminish of the biodiversity comparatively to untreated 
witness, from 36 species (witness) up to 26 species (at 10t manure/ha). Combined application 
of mineral and organic fertilizers (at 10t manure/ha +50N 25P2O5 25K2O) comparatively to 
previous variants, they produce significant changes at sward’s level. Through introduction of 
inputs, the Festuca rubra grassland type transforms into Agrostis capillaris subtype. The 
latter generally appears on mesotrophic soils, on sunny and moderate sloping sides, light 
moist soils, lumesoils and slight acid (łucra et al., 1987). Agrostis capillaris grasslands are 
specific to nemoral floor, but due to the large ecological variability, they form grasslands in 
boreal floor (Vântu et al., 2004). Poaceaes obtain a share of 56,5%, among them the biggest 
participation being owned by Agrostis capillaris (40%), Trisetum flavescens increases in 
cover up to 10%, and Festuca rubra decreases its share up to 4%. Fabaceaes participate in 
sward with a cover of 6,5%, much more reduced, comparatively to witness variant (11,5%) or 
to application of 10t manure/ha (26,5%). In this variant case, the most present species is Vicia 
craca (4%), and in V3 case Cyperaceaes and Juncaeaes are alone present. Plants from other 
botanic families reduce their participation up to 40% comparatively to the witness and V2. 
Centaurea phrigia and Veronica chamaedris species increase their participation 
comparatively to the witness (untreated) and V2.  Phyto-diversity reduces up to 21 species 
 At application of mineral fertilizers in a quantity of 100N 50P2O5 50K2O (V4) the 
same grassland sub-type maintains itself, Agrostis capillaris. The Poaceaes cover gets up to 
88,5%. Agrostis capillaris species rises its participation up to 65% comparatively to previous 
variants. Also, a similar evolution has Trisetum flavescens species (20%). Festuca rubra 
diminishes its participation down to 2% as the system intensifies. Fabaceaes have a smaller 
share (4,5%) comparatively to other variants, the biggest cover being owned by Vicia cracca 
(3%). Cyperaceaes and Juncaceaes disappear from the sward after this treatment’s 
application. The plants from other botanic families reduce very much their participation 
comparatively to the untreated material, getting down to 20%. Even confronted to V3 they 
divide by half their share. More present species are: Alchemila vulgaris (4%), Centaurea 
phrigia (6%), Pimpinela major (3%) and Ranunculus acris (3%).  
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 The number of species is the same as in V3 case (21 species). Application of 10t 
manure/ha + 100N 50 P2O5 50K2O (V5) produces changes in phytocenosis, comparatively to 
the witness and other variants. Poaceaes reduce lightly their share down to 82%. Agrostis 
capillaris and Trisetum flavescens species lightly diminish their participation comparatively 
to V4. For a change, Festuca rubra species increases its share up to 4%. Some Poaceae 
species present with a smaller participation in V4, in V5 case they have disappeared 
(Anthoxanthum odoratum, Cynosurus cristatus and Festuca pratensis). Fabaceaes diminish 
their participation down to 2,5% in the case of this treatment, Vicia craca being the most 
representative species (1,5%). Cyperaceaes and Juncaceaes are not present in this variant. 
Plants from other botanical families strongly reduce their share (13,5%) in comparison to the 
witness (untreated) and even to V4. Through manure combination with mineral fertilizers (V5) 
some species increase their share comparatively to variant with minerals only (V4) (Alchemila 
vulgaris, Centaurea phrygia and Hypericum maculatum). Phyto-diversity decreases down to 
15 species. 
 
CONCLUSIONS 
 
1. The DM yield significantly rises in all treatments’ case, comparatively to witness 
variant. 
2. Combined application of organic and mineral fertilizers generate considerable 
changes at sward’s level. Application of stable manure alone (V2) maintains the same 
grassland type as the witness variant (Festuca rubra), and treatment with larger quantities of 
combined fertilizers (V3, V4, V5) generates the installation of Agrostis capillaries sub-type. 
3. Application of manure alone (V2) maintains the same ratio of economical groups of 
plants comparing to the witness, whereas the other variants determine a more pronounced 
installation of Poceaes detrimental to Fabaceaes and plants from other botanical families. 
4. Phyto-diversity decreases while system’s intensifying, even in case of application of 
manure alone, in a 7 years period 10 species are lost.  
5. In order to keep a high phyto-diversity of Festuca rubra grasslands, we recommend 
fertilization with manure in 10 t/ha quantities, but not an annual application, but once at 2 or 3 
years, and for increasing forage’s quantity and quality, the combined use of organic and 
mineral fertilizers or only mineral ones in quantities present in 3, 4 and 5 variants is 
suggested.  
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